Despite accelerated growth there is pervasive hunger, child undernutrition and mortality. Our analysis focuses on their determinants. Raising living standards alone will not reduce hunger and undernutrition. Reduction of rural/urban disparities, income inequality, consumer price stabilisation, mothers' literacy have all roles of varying importance in different nutrition indicators. Somewhat surprisingly, PDS does not have a significant effect on any of them. Generally, child undernutrition and mortality rise with poverty. Our analysis confirms that media exposure triggers public action, and helps avert child undernutrition and mortality. Drastic reduction of economic inequality is in fact key to averting child mortality.
I. Introduction
India has recorded an unprecedented growth in recent years-in fact; it is regarded as one of the fastest growing economies in the world. Real gross domestic product (GDP) Although household surveys register slower growth rates of consumption, there has been a significant reduction in poverty since the early 1980s (Deaton and Dreze, 2002 a, and Himanshu, 2007 , Gaiha et al. 2008 ). Yet per capita calorie intake has declined, as also of many other nutrients. In fact, as noted in Deaton and Dreze, 2008 , more than three quarters of the population live in households whose per capita calorie intake is less than 2,100 in urban areas and 2400 in rural areas-calorie intakes regarded as "minimum requirements' in India.
2 A related concern is that anthropometric indicators tell an equally dismal story. Some of these indicators are the worst in the world. Besides, improvements in these indicators are sluggish despite impressive economic growth. Indeed, according to the National Family Health Survey (NFHS hereafter), the proportion of underweight children remained virtually unchanged between 1998-99 and 2005-06-from 47 to 46 per cent for the age-group 0-3 years (Deaton and Dreze, 2008) .
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A fascinating new study (Menon et al. 2009) Contrary to the views of the authors, the severity of hunger is better reflected in the individual components than in the State Hunger Index. Using the calorie undernutrition measure-based on a calorie cutoff of 1632 kcals per person per day-the average works out to be 20 per cent. 5, 6 At least, three states were well above the average (viz. Tamil Nadu (29.1 per cent), Kerala (28.6 per cent), and Karnataka (28.1 per cent). The second componentproportion of underweight children <5years-was estimated at the state level using data from the NFHS-III data. This denotes the proportion of children in each state whose weight-for-age was less than two standard deviations below the WHO reference. The average for all-India is 42.5 per cent. 7 Bihar (56.1 per cent), Jharkand (57.1 per cent) and Madhya Pradesh (59.8 per cent) were among the worst performers. The third indicator, under-five mortality rate (deaths per hundred), averaged 7.4, with Uttar Pradesh (9.6), Jharkand (9.3) and Madhya Pradesh (9.4) among those with the most dismal performance.
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The objective of the present study is to build on this important contribution, by analysing in greater detail the underlying determinants. Based on this analysis, it is hoped, some new light will be thrown on policy priorities. 4 As noted by Menon et al. 2009 , the GHI 2008 reveals India's continued lacklustre performance at eradicating hunger: India ranks 66 th out of the 88 developing countries and countries in transition for which the index has been calculated. 5 Note that typically higher calorie norms are used in the Indian context. Deaton and Dreze, 2008 , for example, report that the share of population consuming less than 2400 kcals per day was 66.1 per cent in rural India in 2004-05, and the share consuming less than 2100 kcals per day in urban India was nearly 61 per cent. The allIndia average was thus as high as nearly 65 per cent of the population. That is, three times higher than that reported by Menon et al., 2009. 6 In important contributions, Srinivasan ,1981 Srinivasan , , 1992 Srinivasan , , 1994 , argues cogently against the usefulness of calorie norms . This concern is echoed by Deaton and Dreze, 2008 . They emphasise that there are too many sources of variation in calorie-requirements for standard, time-invariant calorie norms to be usefully applied to large segments of the population. 7 Deaton and Dreze, 2008 , report the proportions of underweight children below three standard deviations of the WHO reference: these were 17.6 per cent in 1998-99 and 15.8 per cent in 2005-06. The stunting estimates were high too and recorded a slight reduction over this period: from 51 per cent to 44.9 per cent. 8 Deaton and Dreze, 2008 , explore combining intake data with outcome focused indicators, such as anthropometric indicators. However, anthropometric measures have their own limitations. First, there are unresolved puzzles, such as high prevalence of stunting among affluent children. Secondly, there are inconsistencies between different sources of data (viz. National Family Health Survey and National Nutrition Monitoring Bureau). While broad long-term trends are reasonably clear, there is some inconsistency about recent changes (p.10).
The rest of the paper is structured as follows. In Section II, we discuss the specifications for each nutritional indicator, followed by a discussion of the results in Section III. Finally, Section IV assesses these findings from a broad policy perspective.
II. Specification
Let us first consider the determinants of calorie intake. Algebraically, prevalence of calorieundernourishment is posited to depend on ) A brief justification for this specification is necessary. The (log) proportion of undernourished in the population is posited to vary with the monthly per capita expenditure as a proxy for income/ earnings. At given prices, the minimum calorie intake requires a certain income. As income rises, calorie intake is supposed to rise. However, at higher levels of income, other characteristics of food and variety take priority (e.g. packaging, flavour). Consequently, calorie intake may rise but at a decreasing rate.
10 Arguably, the proportion of undernourished may also decrease with higher MPCE but at a diminishing rate. 11 Given income, the higher the price of food, the lower would be the calorie intake and the higher would be the proportion of calorie-deficient population. As the prevalence of hunger is higher in rural areas, with fewer remunerative employment opportunities, more difficult access to markets, lower sanitation and hygiene standards, and less awareness of nutritional values, there may be an additional factor (i.e. rural/urban disparity) contributing to the overall 9 See, for example, Jha et al. 2009 b, c,d, 10 Here the focus is on undernutrition as a consequence of low income. While this relationship is confirmed, this is only part of the link between undernutrition and income, as there is another significant effect in which the causality is reversed under certain conditions (i.e,.undernutrition perpetuates poverty by limiting remunerative income earning prospects in an agrarian economy with efficiency wages and job rationing). This was first formalized in Dasgupta, 1993 ; for an admirable critique, see Srinivasan, 1994 ; and for an empirical validation, see As undernutrition of children < 5 years reflected in the measure used here is in part an outcome of economic deprivation, MPCE is used to capture this relationship. To the extent that feeding and nutritional care of children depend critically on the awareness levels of mothers-approximated by their literacy-this is posited to be a determinant of undernutrition of children < 5 years.
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The third and an extreme indicator or outcome of acute undernutrition among children <5 years is child mortality (number of deaths among children < 5 years who were born live). 12 This effect has been extensively documented. See, for example, Behrman and Deolalikar, 1989 , Strauss and Thomas, 1998 , and Bozzolli et al. 2007 . For confirmation with Indian data, see Gaiha and Kulkarni (2005) . For a lively critique of a biomedical approach to nutrition as part of a review of World Bank financed nutrition programme in Tamil Nadu, Tamil Nadu Integrated Nutrition Programme, see Sridhar, 2008 . This critique rests on a somewhat rigid dichotomy between hunger as the outcome of choice (e.g. unhealthy nutrition practices) and an avoidable consequence of circumstances (e.g. poverty, unsatisfactory hygiene and sanitation standards, lack of access to basic medical amenities). Our uneasiness stems from the somewhat artificial separation as choice could also be conditioned on the circumstances (e.g,. a household is poor not just because someone made a wrong career/occupation choice but also because the village environment did not allow better choices). The specification retains CPIAL, CPIAL Δ and female literacy rate as explanatory variables and adds (IV) percentage PDS offtake and (IV) estimate of proportion of underweight children <5 years. 13 The Gini and its square as explanatory variables are introduced to capture another dimension of deprivation in so far as higher inequality (at a given MPCE) implies a higher proportion of poor or those subsisting at low levels of income. 14 The square of the Gini, if significant, implies a non-linear relationship with the dependent variable (in logs). As under-five mortality is an extreme outcome, there are likely to be thresholds of severe undernutrition over which mortality is highly likely. This was not feasible to check with the state-level data. Hence the specification used is no more than a first approximation. 
III. Results

(a) Determinants of Hunger and Mortality
Let us first consider the ordinary least squares (OLS) results on the prevalence of calorie deficiency presented in table 1. Note: The Breusch-Pagan / Cook-Weisberg test is used to test for heteroscedasticity. The chi-square statistic with 6 degrees of freedom (9.97) and corresponding probability value (0.1261) suggest that the null hypothesis of constant variance is not rejected.
As it turns out, none of the explanatory variables possess significant coefficients. Although heteroscedasticity is not confirmed, the robust regression results are of considerable interest in themselves. Table 2 suggests that proportions of calorie-undernourished vary inversely with MPCE, implying lower proportions in states with higher MPCE. However, the square of MPCE has a significant positive coefficient that implies a weakening of the inverse relationship at higher MPCE. But the magnitude of the coefficient of the square of MPCE is relatively small. This suggests that, given low MPCEs, the inverse relationship is likely to dominate for small increments in MPCEs. As expected, the higher the CPIAL, the greater is the prevalence of calorie-deficiency. However, given the negative coefficient of (CPIAL) 2 , the positive effect of CPIAL diminishes at higher values. This is presumably a result of substitution of cheaper sources of calorie. 15 As hypothesised, the lower the disparity between rural and urban MPCE, the lower is the proportion of calorie-deficient population. This points to greater payoff to raising living standards in rural areas, relatively to the urban. Somewhat surprisingly, in other specifications, offtake of PDS does not have a significant negative effect.
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Controlling for all these effects, if a state belonged to the BIMARU group, the proportion of undernourished would be higher. The overall specification is validated by the F-test.
The OLS and robust regression results on proportions of underweight children are given in Tables 3 and 4 , respectively. These are as hypothesised. Deaton, 1996 . For an illustration of change of curvature in the Slutsky matrix, see , following earlier contributions by Timmer, 1981 , and Deolalikar and Behrman ,1987 , 1988 , 1989 Details will be furnished on request. The higher the MPCE, the lower was the prevalence of child undernutrition. Also, consistent with earlier findings, female literacy significantly lowers undernutrition. 17 Both OLS and robust regressions confirm these effects. The overall specification is validated by the F-test. Let us now turn to the determinants of under-five mortality rates. As we prefer robust regression results, we will confine our comments to Table 6 . The higher the Δ CPIAL 17 Our experiments with CPIAL, and PDS offtake did not yield significant results. Details will be furnished on request.
(implying a reduction in real MPCE), the higher is the under-five mortality rate. The higher the proportion of underweight children, the higher is the mortality rate among under-five children. Recalling our earlier remark about inequality/the Gini coefficient adding an important dimension to deprivation (at the same level of MPCE), it is not surprising that there is a positive relationship between under-five mortality and inequality. However, this relationship weakens because of the negative coefficient of the square of the Gini. 18 The overall specification is validated by the F-test. relationship between the proportion of underweight children and poverty. In other words, the more pervasive is poverty, the greater is the proportion of underweight children. Similarly in Fig: 3 , the predicted mortality rates for under-five children follow closely the actual. Besides, there is a positive relationship between mortality rate and poverty.
In sum, as discussed earlier, the determinants of different indicators of undernutrition vary.
At least two-proportion of underweight children and under-five mortality rate-rise with poverty.
(c ) Analysis of Residuals
Following a standard practice, we investigate whether the residuals vary systematically with an omitted variable. In various writings, Sen, 1997, and Sen, 1989 , have drawn attention to the important role of the media in averting famines and mortality. Tables 7-12 , we give the results of our analysis of the residuals of calorie deficient population, underweight children under-five, and deaths of under-five children. Tables 7-8 confirm that there is no systematic relationship between prevalence of calorie deficiency and newspaper circulation. This is perhaps not as surprising as hunger/undernutrition in this form has no visible impact. Residuals of the other two indicators, however, display robust relationships. Table 10 , for example, suggests that the residuals diminish with newspaper circulation but at a slower rate. This implies that the greater the media exposure, the lower would be the gap between the actual and predicted proportions of underweight children. In other words, the lower would be the prospects of excess of actual proportion of underweight children. This evidence is suggestive of the role of the media in averting child undernutrition-especially in its more visible forms.
20 Table 9 Newspaper circulation as a Determinant Note: The Breusch-Pagan / Cook-Weisberg test is used to test for heteroscedasticity. The chi-square statistic with 2 degrees of freedom (2.52) and corresponding probability value (0.2836) suggest that the null hypothesis of constant variance is not rejected. Note: The Breusch-Pagan / Cook-Weisberg test is used to test for heteroscedasticity. The chi-square statistic with 2 degrees of freedom (11.82) and corresponding probability value (0.0027) suggest that the null hypothesis of constant variance is rejected at 1% level of significance.
Both Tables 11-12 corroborate the important role of the media in averting the excess of child mortality as well. More specifically, with higher newspaper circulation, the residuals decrease but at a diminishing rate. Constrained by the data, we are unable to examine whether 'local' newspapers are more effective in performing this function than national newspapers. 
(e) Simulations
To illustrate policy priorities, counterfactual simulation results are summarised below.
• A 10 percent reduction in the (mean) CPIAL reduces prevalence of calorie deficiency from 28.58 per cent to 17.31 per cent, a sharp reduction.
• If the (mean) MPCE rises by 10 per cent, the prevalence of calorie deficiency drops to 19.03 per cent.
• A reduction in rural -urban disparity-say, the ratio of rural MPCE to urban MPCE rises by 10 per cent-reduces the prevalence to 20.34 per cent. An increase in the rural/urban MPCE by 20 per cent reduces it to about 14 per cent.
• Turning to the proportion of underweight among under-five children, a 10 per cent higher MPCE has a negligible effect -the (mean) proportion falls from 39.93 per cent to 38.05 per cent.
• Somewhat surprisingly, the effect of higher female literacy is small too. A 10 per cent higher female literacy reduces the proportion of underweight children to 37.66 per cent.
• If the increase in Δ CPIAL is 10 per cent, the (mean) under-five mortality rate rises slightly -from 6.88 per cent to 6.95 per cent. A 20 per cent higher value raises the mortality rate to 7.02 per cent.
• If the proportion of underweight children falls by 10 per cent, the (mean) mortality rate falls to 6.18 per cent; a 20 per cent reduction in the former reduces it to 5.55 per cent.
• Substantial reduction in income inequality, measured by the Gini coefficient, is associated with sharp reduction in under-five mortality rate. If, for example, the Gini reduces by 30 per cent-a substantial reduction that may not be feasible without a drastic reordering of social and economic arrangements-the mortality rate drops to 5.15 per cent. If the Gini reduces by 40 per cent, the mortality rate falls to 3.5 per cent.
In sum, MPCE alone is unlikely to reduce different forms of undernutrition. Reduction of rural/urban disparity, consumer price stabilisation, and female literacy also play important roles of varying degrees. Above all, conditional upon drastic social and economic restructuring, substantial reduction in income inequality holds much potential for reducing child mortality.
IV. Concluding Observations
Despite accelerated growth there is pervasive hunger, child undernutrition and mortality. In fact, some of these indicators are the worst in the world. Our analysis focused on their determinants.
If calorie deficiency is taken as a measure of hunger, its pervasiveness reflects low living standards, high consumer prices, rural/urban disparity in living standards, and general backwardness of a state (weak infrastructure, acute deprivation, and low literacy rates as in BIMARU states).
Proportion of underweight five-year old children varies inversely with living standards, and female literacy rate.
Under-five mortality rate varies inversely with increase in consumer prices, positively with the proportion of underweight five-year old children, and non-linearly with the Gini of living standards (i.e. positively with the Gini and negatively with the square of the Gini). But, in general, except for calorie-deficiency prevalence, child undernutrition and mortality rise with poverty. However, raising living standards alone will not reduce hunger and undernutrition. Broadening the focus of the analysis, we examined the 'excess' of hunger and undernutrition (i.e. the excess of actual over predicted values) as functions of media exposure (measured in terms of newspaper circulation). Our analysis confirms that media exposure helps avert child undernutrition and mortality. Indeed, the mass media have a key role in triggering public action. The latter involves: not only food production and agricultural expansion, but also the functioning of the entire economy, and even -more broadly -the operation of the political and social arrangements that can, directly or indirectly, influence people's ability to acquire food and to achieve health and nourishment. (Sen, 1997, p. 23) If evidence is needed in support of this view, it lies in a drastic reduction of economic inequality as a precondition for reducing child mortality. 
Annex
Endogeneity of Offtake of PDS
As food obtained from the PDS is likely to be greater when consumer prices are high, we regress the former on CPIAl and (CPIAL) 2 . Both OLS and robust regression results point to a non-linear relationship between offtake and CPIAL. At higher values of CPIAL, the negative coefficient of CPIAL is more than offset by the positive coefficient of (CPIAL) 2 .
Thus the higher the CPIAL the greater is likely to be the offtake. Note: The Breusch-Pagan / Cook-Weisberg test is used to test for heteroscedasticity. The chi-square statistic with 2 degrees of freedom (0.98) and corresponding probability value (0.6138) suggest that the null hypothesis of constant variance is not rejected. 
